We demonstrate that the Mpemba paradox arises intrinsically from the release rate of energy initially and stiffening it. Cooling the water as the source in a refrigerator as a drain, the H-O bond releases its energy at a rate that depends exponentially on the initially storage of energy, and therefore, Mpemba effect happens. This effect is formulated in terms of the relaxation time τ to represent all possible processes of energy loss. Consistency between predictions and measurements revealed that the τ drops exponentially intrinsically with the initial temperature of the water being cooled.
The Mpemba effect [1] , named after Tanzanian student Erasto Mpemba, is the assertion that warmer water freezes faster than colder water, even though it must pass the lower temperature on the way to freezing. There have been reports of similar phenomena since ancient times, although with insufficient detail for the claims to be replicated. As indicated by Aristotle [2] : "The fact that the water has previously been warmed contributes to its freezing quickly: for so it cools sooner". Hence many people, when they want to cool water quickly, begin by putting it in the sun. Although there is anecdotal support for this paradox [3] , there is no agreement on exactly what the effect is and under what circumstances it occurs.
Observations [1, 4] in Figure 1 , show the following facts: a) hot water freezes faster than the cold water under the same conditions; b) the temperature θ drops exponentially with cooling time (t) and duration (∆t) for water transiting into ice varies with experimental conditions (volume, exposure surface, etc. For example, freezing 35 °C water takes about 90 min in (a) but 35 min in (b)); c) the skin is warmer than sites near the bottom in a beaker of water being cooled. Besides, blocking heat transfer from the skin with a film of oil drastically slowed cooling. The fact that the temperature of the skin remains higher than the in the bulk of the water throughout the process of cooling is in accordance with findings that the heat capacity of the supersolid skin is higher than the body as the H-O bond there is shorter and stronger [5] . This phenomenon forms thermodynamics paradox, but a number of possible explanations have been proposed in terms of evaporation, convection, frost, supercooling, latent heat of condensation, solutes, thermoconductivity, supercooling, etc [6] [7] [8] [9] [10] [11] . Nikola Bregovićs [4] , the winner of the a competition held in 2012 by the Royal Society of Chemistry calling for papers offering explanations to the Mpemba effect, explained that the effect of convection that enhances the probability of warmer water freezing first should be emphasized in order to express a more complete explanation of the effect. Even if the Mpemba effect is real, it is not clear whether the explanation would be trivial or illuminating [12] . Investigations of the phenomenon need to control a large number of initial parameters (including type and initial temperature of the water, dissolved gas and other impurities, and size, shape and material of the container, and temperature of the refrigerator) and need to settle on a particular method of establishing the time of freezing, all of which might affect the presence or absence of the Mpemba effect. The required vast multidimensional array of experiments appeared to prevent the effect from being understood. However, little attention [13] has been paid to the nature and the initial states of the water source. Why this effect happens only to water other than to other usual materials? Focusing on the relaxation dynamics of the O:H-O bond in water is necessary. 
( )
The η H is the specific heat of the H-O bond, which approximates constant in liquid phase. The energy is proportional to the vibration energy that varies with At cooling, the shorter and stiffer H-O bond will be kicked up in the potential curve by O:H bond contraction, which releases energy to the drain at ice state. The released energy is proportional to the initial temperature of water. This process is like suddenly releasing the compressed spring at different extent of compression with the O:H contraction kicking as an addition of the force propels the energy release.
In the Mpemba process, water serves as the source and the refrigerator ambient as the drain at t < 0°C.
The cooling environment and the cooling processes are all identical to the water at different initial temperatures without any discrimination. Therefore, the processes and the rate of energy release from water vary intrinsically with the initial energy state of the sources.
Let us formulate the observations. Figure 1b shows that the θ decays exponentially with time required for ice formation. Therefore, one can formulate the heat releasing process in terms of: 
The τ is the sum of τ i over all the possible factors of heat loss during cooling (convection, radiation, etc.), including the initial temperature of the sources. It is unnecessary for one to discriminate one process from the other in the process of cooling if measurements are conducted under the same conditions. Counting of the resultant effect on the process of relaxation suffices. In estimations, an offset of the θ f by b (takes 5)
ensures the theoretical curve crossing 0 °C.
Fitting to the measurements in Figure 1b yields the respective τ for the two curves, which is indeed θ i dependent. The relaxation time τ is shorter for water cooling from higher θ i . This fact indicates that the thermal relaxation depends on the initial state of water samples under the identical ambient conditions. A comparison of Figure 1a and b shows that the relaxation time is different for water cooling from the same θ i in different experiments. For example, cooling one drop and one cup water from the same initial temperature need different times [11] . Therefore, the τ varies also with experimental conditions but this extrinsic effect can be minimized by proper calibration. Nevertheless, one needs to focus on the θ i trend of the τ. Numerical calculation based on eq(1) and the fitting data in Figure 1a results in the θ i dependence of the τ, as shown in Table 1and [15] as input [16] . Table 1 O 1s refrigerator, the H-O bond releases its energy at a rate that depends exponentially on the initially stored energy, and therefore, Mpemba effect happens. Consistency between predictions and measurements revealed that the τ drops exponentially intrinsically with the initial temperature of the water being cooled.
